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e recommend at least a 4-fold increase in PPD or PFA value in 
~~~scr~~~ products, recognizing that many products may have PPD/P~A values of 

han 4. The critical wavelength test (an in o method) measures the 
r width of UV prute~tion in sunscreen. T AADA strongly recommend t 
ses a critical wavelength of 370 nm as t shold, In combination, t 
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Q testing methods are the most reliable and scientifically sound ways availa 
in sunscreen products- 

included in the monograph. 
For this reason, these 

uns~reens w~t~l higher SPF values must include a pro 
tection value as well. Raising the UVA protect 

ucts will guarantee that the breadth of 
by SPF increases. This is an importa 

addressed in the monograph so that sunscreens wilt 
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pt the immediate pigment arken~ng (IPD) method as 
vivo test requires a brief dose of U exposure after which 
immediately assessed. however 
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reted if mmed~ately obse 

s practical than the PP and PFA methods* 

VA Protection Labeling 

key goal of the sunscreen monograph is to establish 
sential information to consumers and their health ca 

af and stra~ghtfo~ard~ will also raise ~onf~denee 
ens used by Americans. In short, consumers ne 

that the sunscreen they use offers trustwo hy sun protection. 

UVA protections Practical labeling buitds upo 
necessary to improve the likelihood that consumers will use sunscreens. 

sunscreen product 
sunscreens meet 



has the additional merit of not being likely to require uch space on the 
labeli itself. 
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protection Z Essential info 
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hotosensit~v~ty skin disorders~ undergoing medical treatments t 
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enied this critical in tion and therefore unable to employ the 
rotection as part of un protection regimen. 

anged, is likely to affect t 
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with high SPF values wil 
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on labels and p~~kaging. 

or these the AAD 
F sunscreen la 

asks that the FDA move up the ant~c~pated date for implementation 
‘s OTC sunscreen standards so that these standards take effect 

before 2~~5. The monograph has been under development for more than two 
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decades; Americans have waited long enough for the standardization of sunscreen 
formulations testing, and labeling to ensure the ava~labi~~ty of dependable, hi 
qualjty products. At present, the United States is one of the very few industrialized 
~o~ntrjes that have a lack of clarity on this issue. As dermatologists ~on~erne 
about sun protections we advocate the use of sunscreen fur the promution of he 
skin habits~ and therefore are extremely hopeful that this delay will not be of muo 

duratiun~ In this vein, the oceedings of the UVA consensus conference* 
resent a body of immediately accessibly 

e tapped by the agency as it drafts the monogra 
amendment. The availability of this data from the relevant stak 
wound substantially shorten the amount of time needed to dr 
amendment, 
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he incidence and mortality from skin cancer 
increase yearly Of paramount concern is the 

incidence rate of cutaneous malignant 
melan Currently, the efficacy of sunscreens is 
assessed by sun protection factor @PI!) measure- 
me tifies protection against erythe- 
mo hs, pr~d~rni~~t~y in the ultravio- 
let spectrum (290-320 nm). ~th~ugh the 
deleterious effects of IXB radiation exposure are 
well known, the complete action spectrum for pho- 
t~carcin~g~~~sis and ph~t~aging, particularly the 

olet A (UVA) in humans, remains to 

ct evidence suggests a relatively 
greater role for WA in long-term sun damage than in 
acute effects such as sunburn, tanning, and vitamin 
D synthe 1 of which are ~v~~helrn~ngly atttib- 
utable to . WA has several unique characteristics 
compatible with such a role: (1) it constitutes about 

of the terrestrial profile of sunlight, whereas 
only makes up 0.5%; (2) it is not filtered by win- 
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dew glass; (3) it ha 
(4) it is relatively cted by altitude and atmos- 
pheric conditions; (5) it has deep cutaneous 
penetration. Therefore in sunlight rea~h~g the SW- 
face of the earth, WA is almost 
dant on average compared with 
all day and throughout the yea 
variation in the irradiance throughput the day and 
the season of the year> and reaches skin through 
windows. The probability that each trident p~Qt~~ 
will reach the dermis is 4 ti 
thatSx20= 100 times more 
reach the dermis, the site 
changes. fn addjtion, it has been shown that WA 
radiation causes oxidative damage to lance bases 
in DNA indirectly, through a free radical-mediated 
mechanism. 

In May 1999 the Food and Drug Administrative 
(FDA) published a sunscreen rnQ~~g~a~h~ but 
because of the lack of agreed-upon methods of mea- 
surements, WA protection y sunscreens was not 
addressed in the rn~~~g~a~~. Because elf the con- 
cerns of the American Academy of Dermatology 
(AAD) on this issue, a WA Sunscreen forking 
Group was created by Darrell Rigei, IMD, then 
President of the AAD, This working group (chair: 
Henry X! Lim, MD; members: Kevin Cooper, MD, 



Vincent DeLeo, MD, Barbara Gilchrest, MT), Herbert 
~nigsman~, MD, Wa~~~k Morison, MT>, and Mark 

Naylor, MD) first convened in New York City on July 
29, 1999 to review the available in vivo and in vitro 
methods of LJVA protection, After this meeting and 
subsequent telephone canference, the task force 
recommended that an AAJI-sponsored consensus 
conference be held to provide a forum for discussion 
on this topic. 

e above recommenda~on was approved by the 
and a ~~~~day consensus conference was heId in 

W~h~ngton, IIIC, on Feb 4,2QOO. Meeting participants 
intended members of the AAR, federal agencies (FDA, 
Environmental Protection Agency), representatives 
fro the United States, United Kingdom, and 
European cosmetic and pharmaceutics industries, 
and representatives from the photobiologic communi- 
ties (American Society for Photobiolon, Photo- 
med~c~e SoGeT? and The Skin Cancer Foundation). 

Five goals provided a discussion framework for 
the conference p~ticipants: 

1. To create an open dialogue among members 
the medical and scientific communities, fede 
agetacy representatives, and industry leaders 

2. To present and discuss the available in vitro and 
in vivo methods of WA sunscreen protection 
determination 

3. To develop a consensus on the method(s) of 
determining WA sunscreen protection 

4. To develop a consensus on consumer labeling of 
UVA sunscreen protection 

5. provide recommendations to the FDA regard- 
mg methods of assessment and labeling of sun- 
screen products regarding UVA protection 

The conference commenced with a welcome and 
oper~~ng remarks from LIarrell S. Rigel, MB (New 
York City), who stated that the lifetime risk of inva- 
sive melanoma in the United States has gone from 1 
in 1500 in 1935 to 1 in 250 in 1980, and it has now 
reached 1 in 74 in 2000. The AAD has advocated the 
use of sunscreens as a component of the total sun 
protection measures. ~though there is an effective 
way of measuring protection from UVB, there is not 
a standardized method to measure the efficacy of 
WA blocking. 

The conference organizer, Henry 
(I)etroit, Mich), ~~t~~~~d the genesis an 
of the consensus conference. He indicate 
~o~feren~~ was organized to facilitate a discussion 
among members of the indust~, and the photo- 
biology ~ornrnu~j~, with thg aim of generating a con- 

sensus and providing a re~ommendatiQn to the FDA. 
He was followed by Urbana A. Gilchrest, MD (Boston, 
Mass), who reviewed the biologic effects of UVA radi- 
ation. She emph~~ed that rational testmg and label- 
ing for UVA sunscreen prute~tion is made ~~~u~t by 
the present lack of information regarding the action 
spectra for the most s~gn~~~ant forms of photodam~ 
age for normal skin; that is, the UV wavelengths prin- 
cipally responsible far melanoma and phuto 
unknown. Zn huma~s~ the eficacy of XIV in 
sunburn has been determined experimental~y~ it 
decreases exponenti~~~ with wave~en~bs from 300 to 
400 nm. Formation of T)NA photoprodu~ts, such as 
thymine dimers, also determined in human volun- 
teers, has an identical action spectrum. In ~omb~na- 
tion with available ep~dern~ol~g~~ and animal data and 
with the we~~“establ~shed role of photoprodu~ts in 
x>NA mutations and subsequent rna~~gnan~~ this 
action spectrum strongly implicates wave1 
in photocar~~nogen~s~s, at least in devetopm 
squamous cell carcinomas, and suggests that I+&% 
plays a relatively ~nsigni~~ant role. However, the lac 
of a direct linear ~orr~~at~on 
and melanoma risk, the reco 
cause at least some oxidat 
generation of free radicals, the lack of ~dent~~~d “LIVID 
signature mu~at~ons’~ in melanomas (perhaps because 
of present ignorance of the critical genes mutated 
during development of melanoma)? and experiments 
in one species of fish and in opossums have led some 
authorities to h~othes~e a disproportionately large 
role for UVA in melanoma than in other forums of skin 
cancer. Only new insights into melanoma pathogene- 
sis will resolve this ~mpor~nt question. 

The situation is equa& pr~b~ernat~c for photoag~ng, 
in that experiments in imperfect animal m 
yielded ~on~~c~ng data regarding the relative ability of 
UVA and I..!%% to cause “aging,” and there are no estab- 
lished short-term b~omarkers for either dermal or epi- 
dermai photoaging changes that t ~errn~t experi- 
mental determination of an ion spectrum in 
humans. In contrast to the above questions, ho;wever, 
many idiopathic phutudermatoses and drug ed 
photosensiti~t~es ha well-studied action sp in 
many instances pea g in the WA1 ~~~~~~~~ m-n> 
range. Persons with these disorders, however, cansti- 
tute only a smafl portion of sunscreen users. 

John ~pn~~ki, a representative from the FDA 
(Rockville, Md), briefed the attendees about the gov- 
ernment’s priQ~ties and concerns. ~~e~i~~a~~~ the 
FlDA requested that “broad spectrum” claims should 
be supported by evidence of s~~~~ant and mean- 
ingful absorption across the ~~A spectrum, and 
should not mislead, confuse, or provide a false sense 
of security to the public. Applicable test data must be 
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relevant to product labeling, and an indication on a 
sunscreen label must e clinically meaningful. 

The next section of the conference focused on 
the available in viva and in vitro methods of testing 
UVA protection. In vivo methods discussed were 
immediate pigment darkening (IPI)), persistent pig- 
ment darkening (PPR), and protection factor in the 
IJVA (PFA or APF) determination, whereas the in 
vitro method was the critical wavelength (&J deter- 

ination. 
Christopher Irwin from Procter & Gamble 

(Cincinnati, Ohio) explained the IPI> method of UVA 
ssessme~t.~ This in vivo response is a transient 
rown-gray skin coloration that occurs and fades 

within minutes of I.XA exposure. Fitzpatrick skin 
types III, r\/: and V are used for this test; dose require- 
ment ranges from 1 to 5 J/cm2. It requires a single 
visit and a short irradiation time; however? its major 
l~i~tion is the transient nature of the end point, 
which requires an immediate reading. 

Dominique Moyal) , from L’Oreal Research 
(~li~hy, France) present the PPD method.2l3 This 
technique measures photo-o~dation after 
lL.lVA exposure. This e is also valid for the 
assessment of photostabi~i~ Subjects with skin types 

IY can be used for this testing. The end 
point of pigment darkening is stable between 2 and 
24 hours after irradiation. UVA dose needs ranges 
from 8 to 25 J/cm2 for pigment darkening; as such, it 
requires a high-intensity light source and up to 1 
hour of irradiation of sunscreen-protected skin. 

Curtis Cole, PhD, from Johnson and Johnson 
(§ki~lm~~ v) explair~ed the method of determina- 
tion of protection factor in the IJVA (PFA).* Similar to 
the PPD methods reading is done at 24 hours. The 
end point is either erythema or tacking; as such, 
subjects with skin ph~to~pes I-IV can be used. 

vitro critical wavelength (h,) determination 
m ad was discussed by Brian Diffey, PhD 
(Newcastle, UK). Critical wavelength is defined as 

velength below which 90% of sunscreen’s UV 
56 In this method, sunscreen is 

applied on a substrate, and UV absorbance is then 
measured from 230 to 400 nm. Therefore this is a 
me~ur~ment of the breadth or the width of UV pro- 
tection, whereas in vivo measurement such as SPF is 
a ~~~~~tion of the amplitude or the depth of protec- 
tion. Par a given sunscreen preparation, an increase 
in the SPF would result in an increase in absorbance 

range, hence a decrease in the critical 
value; therefore, to maintain the same 
length value, a more efficient UVA filter 

must be added into the preparation. 
Patricia in, PhQ from Sche~ng-Plough (Memphis, 

Term), and J* Frank Nash, PhD, from Procter & Gambk 

(~inc~na~, Ohio), discussed several options in com- 
muni~ati~g the efficacy of IJVA protection of product 
to consumers. These include IJVA protection factor 
(which would be a numbers, quali~tive rn~as~~res 
(minimal, moderate, and rn~rna~ protections, or a 
pass/fail system (a threshold that all products must 
pass to make the “broad spectrum” claim). 

International experience with sunscreen testing 
methods and labeling procedures was the topic of 
the subsequent section of the conference. James 
Ferguson, MD (Dundee: Scotland, 
the Boots UVA Star System used i 
Kingdom since 1982. This is an in vitro meas~re~~e~t 
of the ratio of the product’s UVA (3~~-4~~ nrn~ 
absorbance over its IJVB (290-320 urns absorbance. 
The UVA star labeling is placed in the back of the 
container. Merbert ~~nigsmann, MD 
Austria), indicated that both SPF and PPD nu 
are used in products sold in Austria. Robin Marks, 
MD (Melbourne, A~str~ia~~ described the Austr~ian/ 
New Zealand Standard, which has been in use since 
1983.758 This Standard, based on in vitro testing? 
specifies that a ‘“broad spectrum” claim can be made 
if the product ~~~1~s either one of the follo~~g cri- 
teria: (1) an S-pm layer of the product does not 
transmit more than 10% of radiation between 320 
and 360 nm or (2) a 2~~~rn layer of the product does 
not transmit more than 1% of radiation between 320 
and 360 nm, In addition, altll broad-spectrum prod- 
ucts must have an SPF of not less than 4. This is 
accompanied by a widespread effort of public edu- 
cation. Weiner GersBarlag, PhQ from ~e~ersdorf AG 
(Hamburg, G~rrna~y~ explained t 
Standard is currently used in Germany 

After the above presentation, the appro~mately 
80 participants were assigned to 1 of 3 discussion 
break-out groups. Each group was asked 
tally address questions regarding IJVA 
protection determinatiun method(s~ and labeling” 
Three group lea Kevin Cooper, MD, 
DeLeo, MD, and Gaylord MI& directed 
cussion groups. 

The recommendations from the dispassion 
groups were further discussed by the 
Sunscreen Wur~ng Group after the confe 

‘s final recommendations for 
unscreens: 
protections as reflected by SW, 

should be the primary consideration for sun- 
screen potency 

2. The in vitro critical wavelength (3iT> method is a 
criterion for broad~spe~tr~m claim. The thresh- 
old for this claim shouXd be 370 nm+ 

3. The critical wavelength method must be com- 
bined with an in viva method; the latter could be 
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either PPD or PFA. A minimum of a d-fold 
increase in PPD or PFA value in the presence of 
sunscreen is recommended. 

4. Only sunscreens that fulfill the above in vitro and 
in vivo criteria can be labeled as “broad spec- 
trum.” 

5. No sunscreen that has only WA protection may 
claim to be a “b~oad~spectrum” sunscreen, 

6. An increase in the SPF must be accompanied 
with a p~opo~tio~a~ increase in the UVA protec- 
tion value. It is recommended that these ‘,pro- 
portional” values be determined jointly by the 
FDA and the industry 

7. A threshold pass/fail labeling for broad-spec- 
tr~rn~A protection is recommended. There- 
fore sunscreens f~~illing the above criteria 
would be labeled simply as “broad spectrum.“’ 
This would minimize ux-$xsion to COnsu 

The specifics of the threshold ~critical wave- 
length, PPDRFA value, and the UVA/UVB propor- 
t~o~~~~~ could be displayed in fine print opt. the 
back of the container. 

ore funding should be provided for radiation 
h to help elucidate WA mecha- 

recommends use of a sun- 
screen with SPF 15 or higher that meets the WA pro- 
tection criteria described above, 

The consensus conference concerting WA 
protect f s~~~sc~ee~s provided a setting for inter- 
action among members of the A.&l& indust~, gov- 
ernm~nt agencies, and the photobiolo~ communi- 
ty It is hoped that the recommendatiofis developed 
at the conference will assist the FDA in completing 

sunscreen monograph. The goal of these 
dati0.n.s is to establish standardized, effec- 

ctical WA sunscreen testing methods 
labeling that is understandable to con- 

s~mers~ Ultimately public education on sun avoid- 
ance, the use of protective clothing and hats, and the 
use of broad-spectrum sunscreens with an SPF-of at 

least 15 should re we the incidence of skin cancer 
in the United States. 
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